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SUMMARY REPORT ON
HYDROGEOLOGIC INVESTIGATIONS

" OCCIDENTAL CHEMICAL CORPORATION
BURLINGTON, NEW JERSEY

INTRODUCTION

In response to questions raised by the New Jersey
Department of Environmental Protection (NJDEP), in conjunc-
tion with draft major modifications to the New Jersey
Pollution Discharge Elimination System (NJPDES) permit for
Occidental Chemical Corporation Burlington (North) to allow
discharge to ground water, additional hydrogeologic inves-
tigations and evaluations of existing data have been made.
In the following paragraphs these are discussed and con-

clusions drawn.
BUSTLETON CREEK AS A HYDRAULIC BARRIER

Very early in the ground-water investigation, Leggette,
Brashears & Graham, Inc. (LBG) expressed the belief that
Bustleton Creek is a hydraulic barrier. Because of the
presence of volatile organic chemicals in early quarterly
sampling of Monitor Wells 3s, 3D, 6S and 6D along the
southern boundary of the site and because water levels in 3§
and 3D indicate that there is a vertically downward compo-
nent of ground-water flow at the site, some skepticism by
the NJDEP regarding our earlier conclusion was expressed.
Therefore, the NJDEP requested that monitor wells be in-
stalled south of the creek to determine whether or not the
volatile organic chemicals had migrated across the presumed
barrier. Information on vertical ground-water flow at the
site is found in Appendix I and well locations with respect
to Bustleton Creek are shown on figure 1.

A shallow well (7S) and a deep well (7D) were installed
at the location shown on figure 1. These monitor wells are
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similar in construction and depth intervals to 3S, 3D, 6S
and 6D and monitor ground-water levels and ground-water
quality in the same aquifer zones. Early sampling results
indicate that Wells 7S and 7D are uncontaminated, which
suggests that the creek is indeed a hydraulic barrier. Data
on fhe installation of these wells is found in Appendix II,

In order to verify that the barrier, in fact, prevents
movement of ground water south of the creek. Water-level
measurements were made in selected monitor wells and in
Bustleton Creek at the location shown on figure 1. The
measurements were made during one day when one high and one
low tide in both the stream and the wells were observed.
The data are shown on the graphs in figures 2 through 5. It
is readily appaient that ground-water levels are above the
surface-water levels, that ground-water gradients are toward
the creek on both sides and that Bustleton Creek is a
hydraulic barrier. Therefore, based on the chemistry of
ground water and the interrelationship between ground water
and surface watér observed at the site, Bustleton Creek
effectively prevents the migration of ground water across
its course in the vicinity of the Occidental Chemical
Corporation facility. The ground water that will flow south
from the plant will be captured by the stream, and signifi-
cant volatilization and dilution will occur before discharge
to the Delaware River. The stream constitutes a "line sink"
which remediates any ground-water contamination concerns.

CONCLUSIONS

1. Bustleton Creek, south of the Occidental Chemical
Corporation plant, is a hydraulic barrier which prevents the

flow of ground water across its course.

25 As a hydraulic barrier, Bustleton Creek consti-
tutes a line sink which captures ground-water flow moving

southerly from the plant.
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3. The impact of 1low 1levels of contamination in
ground water from the plant is highly diluted by streamflow
before discharge to the Delaware River. Likewise,
substantial volatilization will occurr before discharge.

bja ‘\.\o .
April 28, 1987 \\\(@rzssﬁ <
fox2

LEGGETTE. BRASHEARS & GRAHAM, INC.



FIGURES

LEGGETTE. BRASHEARS & GRAHAM

INC.






OCCIDENTAL CHEMICAL CORPORATION R
"BURLINGTON, NEW JERSEY WELL 10-\59; %
LOCATIONS OF MONITOR WELLS WELLI,
: \ /// \Q
\ ) \"’
; ' |
\ /Ill
\\ e
\ ﬁ i
\\\ D L__l 0 . . :7’
\i WELL 28 Y.
e l_ WELL 20 §Z
\‘0 " I/ ——————— _: D L '///
\\\76 : ,& ’;/
\ } WL ’j' PARKING | f
N WELL 58§ , I\
T N | s
AU [t W OWELL 11 S§TTEEE
oo \ AN
IR Y AN
(0] \ \’\\ \\‘ \\\\\\\J
VELL 20\ ) \ 9
\I/-\I'l W
\
W .
| WELL 6 ' WELL 10
WELL aDly-_ - PERIMETER RoAD _ WRM: 0y’ " °" WELL 3D pwELLIS A :

()
reLL 7o VELL 7D

BUSTLETON CREEK

4ynold

0 200 400 FECET
CET—xow———)

-
2

=



—



- -

FIGURE 2___

] n o] o= 2T Ty T

[ Wil Hdfiuled i = i - g DA Sl .
> W Boetit speulion by Ao aflatiassl N B it b Sl

. - = e o ——— ——f e — B S S T —— I_II;I

= - : . v | B -

ElE it o e P} S e e e R &

= o g Foe o s ; o P B e e B -

- A i &3 o ! [T I P ) s

L. w =p=rrr [ T e v - 5 : : . =
HY v ) 5 ki P . T L,.__I..l - ! —_t L3 L —

oy w o) it 7 — - :

s, O_n.“v._ 3 Py =S85 T i ; 1 =

IP w D 3 (| nf [ [El

[RR o N7 = T T I [ T “__
= w = 54 5] T LI ot Tl 1 .
_I.o w - =) T T T 110 L° ) T L : “n
—lo ™ ..Au i : £ : o <
- LJd i
= IEN I BIE = L
‘AE - vnw n " ' " v "H 7
= K e i = m = <
.||M = wZ0 : .ﬂ . . H T W
“|GZ|8 50e |Spiad i o : ]
—| O o . Tt r - : : i] ¢
S TR |2 Jwa =T AT _ . ¢
|.|CG > R-II-S “ 1 1 1 I ...
O Za we = & N.UA = -
<S5 e Ko 3| : (= q°
[ 1 1 [ -
—EElZ2 Sou | T =
..|.EU <3 Nw i) 1 G Z
— [a1] < - [ = T > M
(-1 D o N | 1 | 1 c
—| o = i T o =
e . \ [ . [
-1 O - 4 (] T &4 L . il T T : -
. 1) 1 ] T s T () T~ T T
s 0 ; : ”“ ¥ “ ¥ ﬁl—« [ 1 .rm
1 - S ; ] = ; — : T i
- T T T Y — - [ . <
— e =
=] = : fn rw—— ol i E
[} T [ = N ||||||_.| ; __ 32 M : ; T €
“. - ’ 0 [ 1 . § 1 [ 1 8 a [ Y r. o\ “. . .“ 3
B e M ; LR R e e e o e

1 '\ g q: ¥ LI 5 [ : o L — . — !

e 3 y L3 [ [ ] ] ' s — nl ”4 m
' .. [ T T [ A O . [ ) 1 : e
e H e e e a
Ty ] [ i [ “ |_ ..|”- v - — I T -

c e i — i H ey =ty =l i, ﬁli.l | €
: =TT ! ] : 4 L5 X = S g s ] N S T3t
B E e o | v 6 G R e e s e = R rEir
= - : B S In o e T A T e o e
; “ e I | e I B P B ) ' o 4 iy “1E
_ e e s B e e s 2 H -
e B e e s B s e e ) e B
—— e Ry S A e s S { S W
RREsin o e e e D
_ _" “_. [ [ u.l...w.... .A “ ““ ' ._ ". .”” - : “ =
L L B e e im [
. [ i H [ I — .
i e e B MO ST e e : o E
. [ o v o i .”. “ _. — - - : ! n
) ' ; i | 1 -——- ¢ ¥ ¥ .-.. “_... e — = ! - “— : q
‘.. | [ g T . 7 8 [ ._“. _ " ~" . . “ " ’
; i e s . E
— S mmay mE e EmmasEmn e :
[ * [ 1 ' 3 [ I [ _.." [ .._ - - <
[} “ “. _._@ 1 ) | I T [N ] i 10 | ] “n_ " n_ "
3 1 _"_ .“_ 1 " .éllln .H .h . ¥ & _“_m “_ ! L .Ium..luw
T e e e e e e €
- ' ' [ . " . [} [ * N O v N T
e EmEEREEE R AmEmm Ry o R
HUA_ "d 3 ] " [ [ V v 1 mJ.I.JL.“ t
T . ] ' T !
= B RS RNRREIREEERE e mmmmNEEEEEE
.A i | [l § i . | \ | | N [} 2 | ”“ . . : -
NN | T T T T T 5 = G — .J.“ (T L [
w— e L B
”u-q_l_n. T ] a1 T T \ |mi+!..ltl _“J. 1 — ! : — . i
- T ) ] v 5 ] ¥ =% v “J_‘. uh_ e ; —_— " e
R J L R — ! ! .. \ i v ¢ [ Y
provans famsa ot T i _ e L o B -
i s fse b e B = i o D i S N e s A : == R G
L ias o basemess e = ) S S5 e s i Sl T S S W s e
o i T SR ) - R £ g § sfmpaiaduger fopaddd fens s, 1.1 4 gt Ao
[ [ [ &y E o R L §r W Y i fe— < -4
cererimep e o 2 fede — Lo 11 g gy i TR Mty JSoe ) SEe  NEE i o : "
T I T T T P T T S L P P T
nfe Bl L o abn 5 g b0 S 50 53 Fo e w7 il e e K 5o et § REETY Koy 1 0
) S o -t - (133d) NOILVA3I3 I3ATT-H3LIVA - | - - - e nr

S = & S



(eSS

-~ -

-~

H M

r M

GURE 3
. |.._. : l_lw ST _.. b B N e £ = de wd e & e '.m_i e R Lo
L = - ———— R B I - D) (NE SR, S |tlc
ne - o= Tt g R e S o m=——jeiv e 5§ e m
- i (AN B i s lcn i e I, Sl [ ', .....
= = —— —— e . = =
— | ) —t - (I T T T 1 T 1 T .
- = o -— y - 1 7T T ¢ T T o) [y a— ) Iz - =
| < w — 4=+ —+t = i 1 «
—lc> > + = o - ” = MM
Slow i =+ _
sy -] =0 w (=] — ;
—low|w < : o . i
- | | n K s . ' i i 1
1O 1< .w Y |=E _ L3 U T
| ] ¥
- a2l vwa |+ T = -
<< W . > - M - : [ 10 [ R/
.y 5 g T v : 4
= CN = ’7] c < 3 i ' \ H =t s v 3 | %I
] = O -l 1 i L [l ) 1 \ .
Sl |w w22 EE . == _ ==
ClGZ|Y8 S6° = i n == EEw mmE)
=} T O > w - (7)) T T ) [
ClokE s _ : ===
s CG w P | : 3 )
- > = o _ o
<S5 ES= ) A : T3
TlEzlz S + -
Hzs = ) ;
| W m IA.- = T :
=2 a : v T
-l E “ Dt T _
= & ] = ] : T i
” 0 “ & 1 [] : ~ w “ “ M “ T v
[, [] \ 1 ] [ H ) - 0 T |
N O ~y . [ < 0 1 O
¥ ] T ] — ! ! ] ! [
¥ Y ] [] g s ] . - 1 -
; T v ¥ ST e I V | T .
" 3 [l 0 " T T 1 R - 1 ] 5
i 1 3 : 4 1 £ 1 g \ T T T 0 0
-l'" “ “ ! L hm . i b. .N i \ : | [
1 ; T ] i 0 [ (] [ " . T yl/ ST ; er.
. ] [ - 0 [ g ' v 3 ] 1 ] ] [ v s g ) 1lm
o S [ T [ ©.) I T | 1 - ) 5 T 7 t
\ . i [ [ ] 7 I (L [ - O T L
(. 1 0z T [ [ O [0 v i & - ) \ . v T
[T s Lt i1 0 [ ) 1 T v ] 3 [ ] . [ -7 e,
: 2 T I T T v T R - 1 . = - o .
.~ & [ [ [ ] i ' [ . * [} = . . == T !
ek ) oo ] T ] =3 ' : . : [ s == ,ﬁ e _\.
i [ i B R ; g T 7 I i [ Sl 5 G M
s . 3 ; ] - ] v v raen - | g ' T .
I T | IO 1 ; 1 s § U e,
| T Y () T I 5 1 o v [ ] - T Y AT w6 o
[ T ; [ N B ok T i [ S L L i
| I | ’ [] L] i 1 ] % v [] & T 1. | I [ €
(o 3 . T T u.r v T v 1 T v L s T o S
Eran =y [ e ot B B e e Ao A R e
A 5 _u.ﬁll_ 0 1 ] 5 ] T V= : 2 T ] T30 N 4
T 0 7 \ VL 1 ] ' v [ g ] ] v ) [ B BN
B O N ;. 76 ] 17 [ B T [ LN B e | T3 [ x
T T T V v T v 0 [ 1 | v v () AT [ =
o ) m :.“ ! il L "_ ] ' J [ ] [] [] i TR [] ' v
T = , B Y B A s iy | o
i a I ] S i C ] ] ] T ) L ] ] i 1 Tt i m
EEGa i | 1 [ : | [ ] B O ] ] ] €
> 2 i 0 [ | T . [ - 3 [ 3 ' v ) ] i \
T [ [ [N B P ' [ [ . ] [ ] 2
i s ] VT T ] [ [ 1 ' | ) [
f ' [ T = 0 T [ v ] Y - V7
v [N ] [ ) [ i | [
P (IR | [ 1 [ ) ) " b 0
¥ T 1 . ' [ L O ] [ [ » [}
RO 8 B I L T - B o O Y B B B = Y
T e L B B e S B e S S e
[ 2L | [ | ' [ ] $ 1 L) [ 1 ) [ [ [} 0 [ A
7 v, ] ] ) DEI v [ v v " T v - v (i T
RN 1 [ ' [ [ ] . [ - ] - 1 S T
S i 1 e X ] (I | L] ] LI s | ] [ s 1 ]
i [ ) | v ] . [} T T
[ " s "h [ i : m i [] i [ 1 [ ]
[ n T T “ mln O 1 " v _u w " _b_ n.“ “ -_ ._ q.
-.mni _h - _ " " “ D _ ' ! _d. ] ] (] T T 0 v
] i " 53 T 1 n e
o N O : T T “ 117 . 1 — " ~“ I.m“ “
iy . ' ] ] ] ] [ ' ' v v v
T " R R M A AN g gt e
won 4 A2 LB L LT Y LT P LY : d (OS5 0 A /OO T | I S £ Lo [ !
B R [ i L 1 v L ! - Vo e e e T
= *l,.llu B g T il SRS Shay g1l e . BE A T Sy
¢ b= =t PR s N ol A b ey s s = e | =]
=4 eI T T 2 e gy e kg e el r s
s F R e Es Sy s e e e e
) M Lt o . SR g i SR iy b e Wil (il e =
o s, ) M W e v e ] et LTS et |
| == - 7 {£333) NO| h|<>m._.ml._m>m._-cm_h<> il 3 Rl of oy




S __FIGURE 4 o
T e o e e TS b e ey
: ) N e v g e el | = SO et S bl S o
- | = T e e ey
= F= I —F S e I  — <
T 3 % 1 a . [ [} ) [
= M ﬂ S -— = 7 T Jq—_. T 1 + w_ s -MJ
Cle> 9 o H—T i o L 1
S @ = = zmw : =
Fle o, 4 L2 |-ZEIR n e = -
FleTle =3 —H “ = SH—
—loWw |w < — . : . —— !
EIQS ([ Fle == . SHiDmmEIascy
” c A OE‘ T ] [] = [ = .
1o 2 Que o n % -y 4]
< cZ T : (Il . ]
Floz |3 ao<|= u e e B A
=l = ozoe|= i - e -5
=y 2 w voa e U ] | 1t
=t EO O [TT () 13 1
— HT Z w9 |— . - - u
—|Og |y Z 22|35 t I, % -
— (O] > R Jd > R O ] t
2 Z |0 W W Do _ 2 : a
<S5t ES = | i : 4 = i
EIEZ|Z 227 [(53 L 51
Ly — T 1 1
ui B = R L i “ :
= b S . SESsans £
- et . n N I : - E
= v V 14 s 1 . T c
| 1 ] [ . s - T o) I
= - - " ; ' T | I ] (T (1 =
A ——— e i gy R e 0
5 T 3 T T . [ v \ R e ] X T T ] m
' . 0 M 1 ’ [ P ;S s X g | ] = [=}
_u _n .““ N “ : n._ u“ - ”.. u. “ /. .mdl L o~
e S o S o B A e i e [P e w el S
i : r e r \ V T T A | o = ll.h ] E
“.. ” [} i . .“ ”. ] B “ g n .ﬂ_. <
=~ v ] ] - v ; — : u“ e
1 . ] 1 T I ! e e T R (N
SRS e ek e e e Rl et =18
T [ T 1T L [N G e T S ———j=<+-4 ©
L . . : £ .5 [ ) ‘ . ) - SRS 'nlu.lll." - — 'u.lllll* o
B ] | D 0 H A ] . - . i R Ve ! . & 3 c
‘ ” T i . ._ . “ . " ._ T D L et 4.\. ] LARLAR |wl|ﬁ|.1.u!.|.!4 '...Il.l [ l.ml—”
R B e e : e S it E
A R EEEAT e ey 8
[ [ ' 0 " ) 1 ] 1 ' O - ..“‘ . h ; _”” "
= Ead (S (AR 9 Y L : — (] S e ) i (e (e
v T PRI ) v - T ) i (e e S E
.. ¢ . n. v C 1 .“ _h " ' i1 L LA T I H
B e e A R e i ) Sl R el g
: T SN AP L 1] T L I e D LA N Y ;
e I 1y . A B 5 : I e e A _ €
) [ [ : i ] \ $ 0 s (] T % O B ,“ % " -
T 1 0 ] f ] L [ [ 0 LV 0 | -] o
. . . Ty Fi N“m W [ ..m i 1t ] ) % -
- 1 .M .¢ (DR | 0 ¢ “ h“ “ ".. - : m
\ ¥ = [ L"“ | ' | T v 1“ Q
[ . [ ' [ [ ! ‘ - ! " . ¥ ' )
. g [ 0 [ (ST ] [N O Y o
= SEEEEE SRR mEmEil e e e M b A s
T 1 [ | [ 1 v 3 . B . . -Innll. “ ”
= e EEESEEESENED o T e R | S
= o N 1 - 2 y- 3 (] : .} | T ‘ ] . ” - 7
[l (] ! [ " [ [ B = - T =
= ' T 1 ¥ ;a.l“. J : [IRRS S ._I oi : :
v 0 ' P 0 R i [ v | v :
] o EEENsEESEEEEE tmusm e mEx
. “ » ' [ ] 1 ] 1 1 ”.‘ . "
e T _ - T R Y A T
L + i ] v ¥ [ hlw i “ J.ll...am.w.wi |..'m .| i “ \.— :
Lo = = s o e T T T e
. ul..l.' T..T 2 1 ' 1 .._|.|. v _...||- Llllliv'.uu»! e [ L
R = ! . I A e B e St wCfpall Secanbnl -8 E S W
e o e e e e s e s b S [=ns s tun
— +———1— . —
17 e i fair o sy R T e g = o el 2
Sl &gt vl \ominr e devevencn i . Sy welotndt b e et 5 Snsont 0 B o > ol
" : % T [ $ L7 '
R S —— e e ) SR e [ R D (I ST SN (I e
3 =i pe—oof - 4 (433d) HOILVAFAE ITAZI=Yaiva | 1D g g
o 2 8 e

<) =) <) =) (<) =) o




FIGURE ¢

BURLINGTON, NEW JERSEY
TIDAL INFLUENCE ON WATER LEVELS
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